The contribution of a conformationally mobile, active site loop to the reaction catalyzed by glutamate semialdehyde aminomutase.
The behavior of glutamate semialdehyde aminomutase, the enzyme that produces 4-aminolevulinate for tetrapyrrole synthesis in plants and bacteria, is markedly affected by the extent to which the central intermediate in the reaction, 4,5-diaminovalerate, is allowed to dissociate. The kinetic properties of the wild-type enzyme are compared with those of a mutant form in which a flexible loop, that reversibly plugs the entrance to the active site, has been deleted by site-directed mutagenesis. The deletion has three effects. The dissociation constant for diaminovalerate is increased approximately 100-fold. The catalytic efficiency of the enzyme, measured as k(cat)/K(m) in the presence of saturating concentrations of diaminovalerate, is lowered 30-fold to 2.1 mM(-1) s(-1). During the course of the reaction, which begins with the enzyme in its pyridoxamine form, the mutant enzyme undergoes absorbance changes not seen with the wild-type enzyme under the same conditions. These are proposed to be due to abortive complex formation between the pyridoxal form of the enzyme (formed by dissociation of diaminovalerate) and glutamate semialdehyde itself.